ity and mortality. Iron deficiency anemia on pregnant women may increase the risk of death from post partum hemorrhage. Folic acid deficiency can lead to hematological consequences, pregnancy complications and congenital malformations. Zinc deficiency has been associated with preeclampsia, premature rupture of membranes, growth retardation and retarded neurobehavioral, also immunologic impairment of the fetus. 3 Recurrent early pregnancy loss has been associated with reduced serum selenium concentration. 4 Multiple micronutrient deficiencies often coexist and there is an increased interest in evaluating the benefit of multi-micronutrient supplementations in pregnancy. 5 Trials on multi-micronutrient supplementation compared with iron-folic acid and the effect to maternal and neonatal outcomes have been done in many countries such as Indonesia, 6 India, 7 Zimbabwe, 8 Nepal, 9 Tanzania, 10 Guinea Bissau, 11 China, 12 France, 13 and USA, 14 and have shown improvements in birth weight, reduction in intrauterine growth retardation, prematurity and infant morbidity.
Meta-analysis of the effects of prenatal multimicronutrient supplementation on pregnancy outcomes reported by Shah and Ohlsson, 2009, concluded that prenatal multi-micronutrient supplementation was associated with a significantly reduced risk of low birth weight and with improved birth weight when compared with iron-folic acid supplementation. But there is no significant effect of multi-micronutrient supplementations on the risk of preterm birth or small for gestational age infants. 15 Most of health care providers worldwide nowadays give multi-micronutrient supplementations since first trimester of pregnancy, but there is insufficient evidence to prove the benefit from replacing iron-folic acid supplementation with multimicronutrient supplement during pregnancy. 16 The effectiveness of multi-micronutrient supplementation have been questioned due to possible interaction among micronutrients resulting in their impaired absorption. 5 This study aimed to evaluate the benefit of multi-micronutrient supplementation by measuring the changes in micronutrients serum level before and after supplementation and to show whether multi-micronutrient supplementation can meet the increasing need of micronutrients during pregnancy and achieved normal serum level on each trimester.
METHODS
We conducted a quasi-experimental study. This study was conducted from July 2011 to October 2011. First trimester pregnant women whom agreed to join this study and had the measurement of micronutrients serum level before and after the intervention was included in the study. The intervention was consuming multi-micronutrient tablet once a day for three-month period. The composition of multi-micronutrient are Omega-3 fatty acid (50% DHA 150 mg) 300 mg, biotin 30 μg, chromium 30 mg, copper 1 mg, folic acid 600 mg, iodine 150 mg, Fe 14 mg, Mg 10 mg, molybdenum 50 μg, nicotinamide 18 mg, selenium 60 μg, β-carotene 1000 μg/2 mg, vit B1 1.4 mg, vit B2 1.9 mg, vit B12 2.6 μg, vit C 85 mg, vit D1 5 μg, vit E 15 mg, Zn 11 mg.
Before the intervention, the women underwent blood examination and they must come back three months after the first procedure and after consuming 90 tablet of multi-micronutrient to undergo the second blood examination. Serum iron, zinc and selenium level were measured using ICP-OES (Inductively Coupled Plasma-Optical Emission Spectrometry) and serum folic acid level was determined using electrochemiluminescence immunoassay (ECLIA) method. 
RESULT
We had a total of 28 pregnant women on first trimester, which agreed to join the research and had data before and after intervention on the research time period. From the age distribution data, the mean age was 29.74 years old (SD 3.32). Before supplementation, first trimester pregnant women in this research had low serum iron, zinc and selenium level, and high serum folic acid level.
DISCUSSION
This was a preliminary study of micronutrient on pregnancy study conducted in Fetomaternal Division, Department of Obstetrics and Gynecology, Dr. Cipto Mangunkusumo Hospital. For our knowledge, this was the first study to evaluate multi-micronutrient supplementation impact to micronutrient serum level of pregnant women conducted in Indonesia. 
|
In our study, 100% of pregnant women had zinc serum level below normal on first and second trimester. After three months supplementation with 11 mg zinc per day, serum zinc level was decreased by 43.69%. This finding concluded that zinc dosage in multi-micronutrient supplementation was not adequate to meet the needs of second trimester pregnancy. Low zinc status, and interactions between other micronutrients and some substrates on daily food may impact zinc absorption or metabolism and further influence small zinc level in our study. 17 Our results did not different with findings from many researchers about maternal zinc serum level. It is estimated about 82% of pregnant women worldwide suffered from zinc deficiency. 18 In Indonesia, we have two previous studies about maternal zinc serum that was done in West Java and East Timor, and had reported that 70-90% pregnant women suffered from zinc deficiency. 19 In contrast with zinc level, we found that the mean folic acid serum level on first and second trimester were higher than normal. Folic acid serum level increased by 22.35% after 600 μg/day supplementation. It may be explained by the fact that adequate folic acid dose meet pregnant woman's need during pregnancy and the already normal to high folic acid status of all subjects in this study. Global prevalence of folic acid deficiency is uncertain due to a lack of data, 17 and in Indonesia we also have no data about the prevalence of folic acid deficiency among pregnant women. Low plasma values are also rare in Guatemala, Mexico, and Thailand where diets typically contain a higher proportion of fruits and vegetables, but in United States before fortification of flour with folic acid about 15% adult women had low serum folic acid. Folic acid deficiency tend to be more prevalent in populations with high intake of refined cereal (which are low in folic acid) and a low intake of leafy greens and fruits (which are high in folic acid). 17 We found mean serum iron to be below normal on first trimester and decreased by 11.36% on second trimester after 14 mg Fe/day supplementation. This finding was similar with the problem of iron deficiency anemia that was still high prevalence in Indonesia, from Household Health Survey (2001) anemia affected 40.1% pregnant women in Indonesia. 20 Low dosage of iron from multi-micronutrient tablet may partially explain the decreased serum iron level in this study which cannot meet the increased need of iron on second trimester of pregnancy. Low iron status and interaction with other micronutrients especially zinc also contributed to the low serum iron in this study. 17 Similar with iron serum, all pregnant women in our study had very low selenium serum level at first and second trimester. Although we found the increase of selenium serum level about 18.75% after 60 μg/day supplementation but it was not adequate to meet selenium need during pregnancy.
This study did not evaluate the impact of micronutrient serum level on maternal and neonatal outcome, but some research about the impact had been done in Indonesia. A large study conducted in Lombok (SUMMIT Study Group, 2008) reported the effect of maternal multi-micronutrient supplementation to neonatal outcome on 31,920 pregnant woman in Lombok, Indonesia with a doubleblind cluster-randomized control design, and concluded that maternal multiple micronutrient supplementation compared with IFA (Iron-Folic acid) can reduce early infant mortality especially to undernourished and anemic woman. 6 Although this study didn't use randomized clinical trial design, our findings suggest health care providers to carefully evaluate the content of multimicronutrient supplement before prescribing to pregnant woman and give them appropriate dose to meet their need. It would be best if we knew the status of micronutrient before supplementation to predict the appropriate multi-micronutrient composition and dosage for the pregnant woman.
CONCLUSION
There was a decreased serum zinc level and an increase in serum folic acid level after multi-micronutrient supplementation. Further research is needed to measure the optimal dosage of multi-micronutrient to achieve the normal serum level during pregnancy.
